Role of complement and complement regulators in the removal of apoptotic cells.
Apoptosis, followed by rapid phagocytic clearance, is the primary mechanism by which organisms dispose of unwanted cells. The intracellular and extracellular composition of an apoptotic cell changes to decrease immunogenicity and enhance its uptake. By changing their extracellular composition, apoptotic cells acquire the capacity to bind complement initiation molecules such as C1q and MBL. Binding of these molecules can lead to complement activation. Membrane bound complement inhibitors are down-regulated during apoptosis, which would leave the cell less protected against complement activation; however, recent data show that fluid-phase complement inhibitors may compensate for this loss of regulation. Importantly, binding of complement is a process that mainly takes place during the late stages of apoptosis. Most cells will be cleared before that stage under steady state conditions, but during overwhelming apoptosis or impaired phagocytosis, apoptotic cells may remain in tissues for a longer time and acquire complement proteins. Based on the data from deficiencies of early complement components and the development of systemic lupus erythematosus with accumulation of dead cells, it is clear that, under certain conditions, apoptotic cells persist, becoming necrotic and overloading the scavenging capacities of the complement system. Although the complement system is also involved in inducing apoptosis in target cells, this review will focus on the role of complement in the clearance of apoptotic cells.